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Data collection 

Bruker SMART APEX CCD area- 
detector diffractometer 
10123 measured reflections 



3463 independent reflections 
3141 reflections with / > 2a(I) 
R,„, = 0.071 



2-[(4-Chlorophenyl)(hydroxy)methyl]- 

5,5-dimethyl-1,3,2-dioxaphosphinan-2- 

one 



Refinement 

R[F 2 > 2a(F 2 )} = 0.062 

wR(F 2 ) = 0.154 

S = 1.15 

3463 reflections 



166 parameters 

H-atom parameters constrained 
A/w = 0.72 e A~ 3 
Ap mi „ = -0.28 e A~ 3 
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In the title compound, C 12 H 16 C10 4 P, the phosphonate ring 
adopts a chair conformation. In the crystal, intermolecular 
O— H - O hydrogen bonds link the molecules into chains 
propagating along the b axis. 

Related literature 

For the synthesis of hydroxyphosphonates, see: Zhou et al. 
(2008). For the synthesis and biological activity of hydroxy- 
phosphonate derivatives, see: Peng et al. (2007); Liu et al. 
(2006). For standard bond lengths, see: Allen et al. (1987). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


Q4-H4- ■ 03' 


0.82 


1.89 


2.705 (3) 


172 



Symmetry code: (i) — x, y — \, — z + 5. 

Data collection: SMART (Bruker, 2001); cell refinement: SAINT- 
Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: PLATON. 
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Experimental 

Crystal data 

C 12 H 16 C10 4 P 
M, = 290.67 
Monoclinic, P2 i /c 
a = 12.8965 (11) A 
b = 9.4449 (8) A 
c = 11.6425 (10) A 
P = 98.630 (1)° 



V = 1402.1 (2) A 3 
Z = 4 

Mo Ka radiation 
fi = 0.39 mm -1 
T = 298 K 

0.23 x 0.16 x 0.12 mm 
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2-[(4-Chlorophenyl)(hydroxy)methyl]-5,5-dimethyl-l,3,2-dioxaphosphinan-2-one 



C. Wang, H. Peng and H. He 



Comment 



Acyclic alpha-hydroxyphosphonates and cyclic alpha-hydroxyphosphonates can be used as very convenient intermediates. 
They are also an attractive class of biologically active compounds (Peng et al, 2007; Liu et al, 2006). In our research 
work aimed at searching for novel agrochemicals, we have attempted to synthesize hydroxyphosphonate derivatives using 
literature procedures. Here we report the crystal structure of the title compound (Fig. 1). The bond lengths (Allen et al, 
1987) and angles show normal values. The crystal structure is stabilized by intermolecular O — H-0 hydrogen bonds (Table 



The title compound was prepared according to literature procedures (Zhou et al. 2008). 4-Chlorobenzaldehyde (10 mmol) 
was added to a solution of 5,5-dimethyl-l,3,2-dioxaphosphinane (10 mmol) in triethylamine (10 mmol). The mixture was 
stirred at room temperature for 20 h. Pure title compound was afforded by column chromatography on silica gel (acetone/ 
petroleum ether 1:2). Recrystallization from ethyl acetate over a period of one week gave colourless crystals of the title 
compound. 



C-bound H atoms and the O-bound H atom were geometrically positioned (C — H 0.93-0.97 A, O — H = 0.82 A) and refined 
as riding, with (7i S0 (H) =k£/ e q(C, O), where k= 1.5 for methyl H and OH and 1.2 for other H atoms. 



1, Fig. 2). 



Experimental 



Refinement 



Figures 




Fig. 1. Molecular structure of the title compound, with displacement parameters drawn at the 
50% probability level. Hydrogen atoms are shown as spheres of arbitrary radius. 




Fig. 2. Part of the crystal packing, showing the intermolecular hydrogen bonds as dashed 
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2-[(4-Chlorophenyl)(hydroxy)methyl]-5,5-dimethyl-1,3,2-dioxaphosphinan-2-one 



Crystal data 




Ci 2 H 16 C10 4 P 


F(000) = 608 


M r = 290.67 


D x = 1.377 Mgrrf 3 


Monoclinic, P2\lc 


Mo ifa radiation, X = 0.71073 A 


a = 12.8965 (11) A 


Cell parameters from 4935 reflections 


b = 9.4449 (8) A 


9 = 2.7-28.2° 


c= 11.6425 (10) A 


H = 0.39 mnT 1 


(3 = 98.630 (1)° 


T=298K 


F= 1402.1 (2) A 3 


Block, colourless 


Z=4 


0.23x0.16x0.12 mm 



Data collection 



Broker SMART APEX CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

10123 measured reflections 

3463 independent reflections 



3141 reflections with/ > 2o(I) 

R mt =o.on 

9max = 28.3°, 9 m ; n = 2.7° 

fc = -13->17 
k = -9->12 
/ = -15-»15 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2g(F 2 )] = 0.062 
wR(F 2 ) = 0.154 
5= 1.15 

3463 reflections 
166 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F D 2 ) + (0.0581P) 2 + 0.7742P] 
where F = (F 0 2 + 2F c 2 )/3 
(A/o) max < 0.001 
Ap m ax = 0.72eA- 3 
Ap m in = -0.28 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
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Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Atomic displacement parameters (A 2 ) 
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C4 — C3 — CD — U2 


jo.y (Z) 


m n^i ni T>1 
C3 — C4 — U 1 — r 1 




za n 
D4.U (2) 


m m nc m 
C 1 — C3 — CD — U2 


— OJ.J (Z) 


m nc t>i 
C3 — CD — U2 — F 1 




—Do. 2 (2) 


r^o r^i r^c r\"i 
C2 — C3 — CD — U2 


1 / J. / (Z J 


n/i /^i r>i Ai 

C4 Ul — rl — Ui 




on ci /i o\ 
oU.Dl (loj 


r\A n/: n~7 rn 
U4 Co — C / — C 1 2 


— lDl.4o {ly) 


n/i nil T>1 m 
C4 Ul — r 1 — U2 




a c nc n o\ 
— 4D.UD (lo) 


r 1 — Co — C / — C12 


QQ 1 
OO.J \1) 


n/i /~\1 di n/i 
C4 Ul — rl — Co 




1C/1 0/^/1^ 

— 1D4.00 (lo) 


r\A r^t. c^~i r*Q 
U4 — Co — C / — Co 


27.3 (3) 


CD — U2 — r 1 — U3 




— /y.yy (ioj 


T>1 n/r n-7 no 

rl — Co — C / — Co 


QO Q 

—yZ.y \1 ) 


CD — U2 — r 1 — U 1 




/i c o/; /1 '7\ 
4D.00 (1 /J 


n~7 no nn 

c 1 1 — c / — ca — cy 


0.5 (3) 


nc m T>1 n/; 
CD — U2 — r 1 — Co 




1D0.2D (lo) 


C6— C7— C8— C9 


-178.2 (2) 


04— C6— PI— 03 




56.16 (18) 


C7— C8— C9— CIO 


-0.3 (4) 


C7— C6— PI— 03 




-179.45 (15) 


C8— C9— CIO— Cll 


-0.4 (5) 


04— C6— PI— Ol 




-69.01 (15) 


C8— C9— CIO— Cll 


179.8 (2) 


C7— C6— PI— Ol 




55.38 (17) 


C9— CIO— Cll— C12 


0.8 (4) 


04— C6— PI— 02 




-179.83 (14) 


Cll — CIO — Cll — C12 


-179.3 (2) 


C7 — C6 — PI — 02 




-55.44 (17) 


Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


a-A 


D-A 


D — H 


04— H4-03' 


0.82 


1.89 


2.705 (3) 
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Symmetry codes: (i) -x, >>-l/2, -z+1/2. 
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